Small rho GTPases regulate antigen presentation in dendritic cells.
Dendritic cells (DC) are involved in the regulation of innate and adaptive immunity. However, the molecular mechanisms maintaining DC function remain to be elucidated. In this study, we report on the role of small Rho GTPases: Cdc42, Rac1, and RhoA in the regulation of DC adherence, Ag presentation, migration, chemotaxis, and endocytosis. Murine DC were transfected with vaccinia virus-based constructs, encoding dominant-negative or constitutively active (ca) mutant forms of Rho GTPases. We demonstrate that Cdc42 plays a major role in the regulation of DC adhesion, because caCdc42-transfected DC had significant up-regulation of adhesion to extracellular matrix, which was blocked by the Rho GTPase inhibitor toxin B (ToxB). In contrast, caRho-transfected DC only modestly elevated DC adhesion, and caRac had no effect. Additionally, caCdc42 and caRho increased the ability of DC to present OVA peptide to specific T cells. This effect was abrogated by ToxB. Activation of Cdc42 in DC significantly inhibited spontaneous and chemokine-induced DC migration. Furthermore, uptake of dextran 40 by DC was significantly enhanced by Rho GTPase activators cytotoxic necrotizing factor 1 and PMA, and reduced by ToxB. caCdc42 also increased endocytotic activity of DC, whereas dominant-negative Cdc42 blocked it. Thus, Rho GTPases Cdc42, RhoA, and Rac1 regulate DC functions that are critical for DC-mediated immune responses in vivo.